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Abstract  

 
The effectiveness of the investment in information system 

(IS) can be partly explained by the usage of installed 

systems. The research on the IS user retention is thus 

important from both practical and academic perspectives. 

In order to develop an integrated model for IS users’ 

continued usage, this paper explores the main antecedents 

for the retention of IS users in view of IS quality and TRA 

(Theory of Reasoned Action). For an empirical exploration, 

about two hundred samples were collected from the users of 

a Korean web portal site. Data analysis using Structural 

Equation Modeling (SEM) shows that IS quality in terms of 

desires congruency and expectations congruency has a 

direct effect on attribute satisfaction. The attribute 

satisfaction shows the significant effect on the continuance 

intention mediated by the attitude to the continued use. 

Among the other two variables that are proposed as the 

antecedents of the continuance intention, perceived 

switching cost shows significant direct effect on 

continuance intention while perceived current habit has an 

indirect effect via perceived switching cost. 
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1. Introduction  
 
Today, companies have a variety of information systems; 
each one competes for the acquisition and retention of users 
as a long lasting customer base. The user retention is crucial 
for the success of the IS. In spite of its importance, 
relatively little attention has been paid to the research of use 
continuance of IS. Furthermore, the studies based on 
different theories of IS user behaviors show the 
relationships between major constructs are complex and 
overlap in concepts, which should be integrated in a 
consistent manner. This paper addresses this research issue 
and attempts to develop an integrated research model. 
 

2. Literature Review  
 
There have been continued efforts to build a robust model 
of not only the initial acceptance but also the continued 
usage of the adopted information system. These studies can 
be categorized into three groups based on their theoretical 

basis. The employed theories include the Theory of 
Reasoned Action (TRA)[1; 2; 3], Triandis’s model for 
consumer behaviors[4; 5; 6] and Expectation-Confirmation 
Theory(ECT)[7].  
Agarwal and Prasad[3] showed that future use intention 

is not determined by current usage but by the individual’s 
assessment of the utility offered by the IS. On the contrary, 
Jackson et al.[8] suggested that prior usage affects the 
behavioral intention for use. Bajaj and Nidumolu[1]  
developed a model that incorporated a feedback loop from 
past behavior to current attitudes and beliefs, especially the 
perceived ease of use. Karahanna[2] showed that the 
intention to continue to use IS should be determined by the 
user attitude and the degree of voluntary use. The research 
by Venkatesh et al.[9] implies that the continued usage is 
determined solely by previous usage. Recently, Kim et 
al.[10] showed the feeling and belief as the dual 
determinant of attitude formation and tested their effect on 
IS continuance intention. 
The studies based on the Triandis’s model have focused 

on the effect of experience on IS usage behavior; i.e., the 
effects of the previous usage behavior on the post usage 
behavior [11; 12] and the effects of past experience on 
perceived consequences and affect [4; 5; 6].  

Bhattacherjee[7] adopted Expectation-Confirmation 
Theory[13] from the consumer behavior literature and 
integrated it with findings from IS usage research to 
theorize a model of IS continuance. The model introduced 
the satisfaction construct instead of attitude or affect, which 
had been traditionally used by IS researchers of TRA based 
research models.  
Figure 1 summarizes the above studies. With these 

reviews of related research, we have found several points 
that should be addressed before developing the integrated 
model of IS continuance.  
First, it shows that prior usage affects behavioral 

intention lack sufficient background theories. 
Second, IS continuance model (for short, ICT) assumes 

that the evaluation of product consumption experiences is 
limited only to those for which expectations had been 
formulated prior to purchase. However, consumers often 
appear to report satisfaction based on aspects of the IS 
which may not have materialized until after purchase and 
consumption; i.e., for which the expectation never 
existed[7]. 
Third, continued usage is a matter of continuous decision 

making among alternatives in the competitive alternative 
systems. The past studies did not include this decision 
making related factors. Switching barriers are important in 
the retention process[14]. 
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Fourth, the user satisfaction construct included in the ICT 
is neither totally different from nor totally the same as the 
attitude or affect constructs of TAM. Thus, it is of interest 
for the researchers in this field to clearly define the 
concepts of attitude and satisfaction and sharpen the 
relationships between them. 

 
 

Figure 1 – A Synthesis of Past Studies 
 

3. Theoretical Backgrounds 
 
Habit 

 
Behavior is influenced by habit, more generally speaking, 
by various types of conditioned releasers or learned 
predispositions, which are not readily encompassed by 
attitude and intention[15].  
In this regard, Triandis’s model relates behavior as habit 

to intentions. Habit is defined as “situation-behavior 
sequences that are or have become automatic so that they 
occur without self-instruction.”  It is a determinant of 
affect and behavioral intention[12]. Aarts and Dijksterhuis 
[16] pointed out that habit, a form of goal-directed 
automatic behavior, represents the links between a goal and 
actions that are instrumental in attaining this goal. Goals 
refer to desired outcomes or end states. With the meta 
analysis of studies on habits, Ouellette and Wood[17] found 
that the direct effect of past behavior on future behavior is 
most significant for the behaviors executed frequently and 
consistently in a stable context. 
 
Dual Standards of Quality Perception 

 

The expectation confirmation model of Oliver[13] holds 
that satisfaction/dissatisfaction responses arise from a 
cognitive evaluation processes. The pre-purchase 
expectations are retrieved from memory and compared to 
cognitions about the product related experiences or 

outcomes actually realized in the consumption of the 
product[18]. 

What is expected in a product, however, may or may not 
correspond to what is wanted or desired in that product. 
Conversely, what is valued may or may not correspond to 
what is expected. In this context, both satisfaction and 

service quality literature have 
emphasized that consumers compare 
the performance of the product or 
service with some standard[19]. 
While the construct of predictive 
expectations has dominated, a 
number of other standards have been 
suggested such as experience-based 
norms, ideals, values, desires, and 
equity. Among those different 
standards, desires and expectations 
were used as dual standards of 
congruency by Oliver[19] and 
Spreng et al[20].  
Expectations are the levels of 

performance that the consumer 
anticipates to receive. Desires are the 
levels of attributes the consumer 
believes will lead to higher 
values[21]. 

 
Switching Cost 

 
In order to predict behaviors that require resources, 
co-operations, and skills, the Theory of Planned Behavior 
(TPB) proposes that perceived behavioral control is a direct 
predictor of behavioral intention. Perceived behavioral 
control is the belief of ease or difficulty in performing a 
behavior[15]. The ease or difficulty relates to the control 
belief whether or not a person perceives that he or she 
possesses requisite resources and opportunities necessary to 
perform the behavior in question[22].  

On the other hand, the economic perspective in service 
relationship management explains continuance in terms of 
the costs and benefits of staying in the relationship versus 
leaving it[23]. Jones et al.[14] proved that switching 
barriers make customer defection difficult or costly. Among 
the switching barriers, perceived switching costs are 
consumer perceptions of the time, money, and effort 
associated with switching. As the perceived costs increase, 
the likelihood of consumers engaging in such behavior 
diminishes[14].  
Because IS continuance often imposes monetary and 

non-monetary costs on IS users[7], the switching cost is 
more likely to give a firm understanding of user 
continuance. 
 
Relationships between Satisfaction and Attitude 

 
User satisfaction and behavioral attitude can be 
distinguished by the correspondence principle of Fishbein 
and Ajzen [24], which posits that for accurate prediction of 
behavior, beliefs and attitudes must be specified in a 
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manner that is consistent in time, target, and context with 
the behavior of interest. The satisfaction can be regarded as 
the specific object-based attitude while behavioral attitude 
is the general evaluation of the behavior’s consequences 
concerning the target system. Because the behavioral 
attitude is more corresponding to the context of behavior, it 
is more predictive of behaviors. 
Thus, it would appear that the object-specific attitude 

affects the behavioral attitude. 
 
An Integrated Framework for IS Continuance 

 
Based on Triandis model, ECT, and TPB, we can integrate 
habit, perceived switching cost, dual standards of quality, 
satisfaction and attitude in the research framework as 
shown in the Figure 2.  
Habit and switching cost can represent previous behavior 

and behavioral control belief, respectively. Concerning the 
relationships between previous behavior and behavioral 
intention, it  is proved that previous behavior would 
predict intention through self-perception and cognitive 
consistency[17]. For the relationships between previous 
behavior and behavioral control belief, the investment 
model[25] argues that investments increase commitment 
and help to lock the individual into his or her relationship 
by increasing the costs of ending it. Previous behavior 
corresponds to the investment factor and the perceived 
switching cost represents the locking factor. Dual standards 
of quality are the desires and expectation about the 
performance of the IS which transforms into the 
object-based beliefs as desire-congruency and 
expectation-congruency. Object-based attitude is the 
satisfaction which is formed as the result of object specific 
evaluation. Behavioral attitude is formed as the result of 
general evaluation of behavior’s consequences. 
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Figure 2 - Research Framework 

 

4. Research Model and Result 
 
 
Based on the above research framework, our research 
model can be depicted as shown in Figure 3. Our model 
extends the previous IS continuance model by including 
habit and switching cost. Quality includes not only 
expectation-congruency but also desire-congruency.  The 

continuance intention is determined by the composite effect 
of behavioral attitude, switching cost, and habit. 
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Figure 3 - Research Model 

 
Hypotheses 

 
According to TRA, users’ cognitive attitude toward the 
behavior is one of the antecedents of the behavioral 
intentions for the behavior[26]. 
H1: Attitude would positively affect continuance 

intention to use. 
 
According to the self-perception theory[17], the more the 

user uses the IS, he would form the more positive intention 
to continued system use.  
H3: Perceived current habit would positively affect 

continuance intention to use. 
 
According to the investment model[25], the higher the 

perceived current habit of using a system, the more 
opportunity costs could be saved with the continued system 
use which would eventually lead to more positive switching 
cost perceptions. 
H4: Perceived current habit would positively affect 

cognitive perceived switching cost. 
 
According to TPB, perceived behavioral control affects 

the behavioral intention and behavioral attitude[15], which 
leads to the following propositions.  
H2: Perceived switching cost would positively affect 

continuance intention to use. 
H5: Perceived switching cost would positively affect 

cognitive and affective attitude to use. 
 
Based on the correspondence principle of Fishbein and 

Ajzen [24], the satisfaction specific to the target system’s 
attributes(attribute satisfaction or attribute-based attitude) 
affects the general evaluation of the behavior’s 
consequences concerning the target system (behavior-based 
attitude)  
H6: attribute satisfaction would positively affect 

behavioral attitude 
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Table1 – Conceptual Definitions and Measurement Items 

 
According to the ICT model, expectation-confirmation 

affects satisfaction and perceived usefulness. In this 
research, expectation-confirmation is replaced by 
expectation-congruency and desire-congruency. The user 
satisfaction is split into two constructs; i.e., the object-based 
satisfaction and the general behavioral attitude. Thus, it can 
be supposed that the same causal relationships hold for the 
relationships among these duplicate constructs. 
H7a: Expectation-congruency would positively affect 

behavioral attitude. 
H7b: Desire-congruency would positively affect 

behavioral attitude 
H8a: Expectation-congruency would positively affect 

attribute satisfaction. 
H8b: Desire-congruency would positively affect attribute 

satisfaction. 
H9a: Expectation-congruency would positively affect 

perceived switching cost. 
H9b: Desire-congruency would positively affect 

perceived switching cost. 
 

Research Design and Administration 

 

To enhance the validity of the proposed model, a pretest 
and a pilot survey were conducted before the main survey. 
For assuring content validity, the questionnaire items were 
verified through personal interviews with the workers of 
Hanaro Telecom. After conducting pilot test, the final set of 
questionnaire items used in main survey was confirmed.  

A multiple-item method was used to construct the 
questionnaire. All items except “attribute satisfaction and 
attitude” adopted the seven-point Likert-type scale. The 
attribute satisfaction and attitude adopted seven-point 
semantic differential scales.  
For the operational definition of expectation-congruency, 

desire-congruency, and attribute satisfaction, 3 innovation 
characteristics of Torknatzky and Klein [28]and web quality  

 

 
dimensions of Aladwani et al.[27] were used. 
The item construction followed the guidelines by Spreng 

and Page[21]. Most of the other measures have been used 
by the previous studies. The conceptual definitions and 
measurement items are shown in Table 1. 
A web survey was adopted for the main survey. A banner 

icon was added to the first log-on pages of Hanafos.com. 
About a $5 valued coupon was proposed to provide all 
respondents to raise response rate. We obtained 193 
responses. Among them, 13 responses were discarded 
because two were only partially completed and eleven were 
considered as outliers. As a result, 180 questionnaires were 
used for our final analysis. 
Structural Equation Modeling (SEM) was adopted with 

LISREL 8.54. Widely used in behavioral researches, SEM  
can validate the instruments for unobserved constructs and 
test the research model[30]. 
 

Measurement Model 

 

The measurement model fit was assessed by a confirmatory 
factor analysis.  
Seven common model-fit measures were used to estimate 

the measurement model fit; chi-square/degree of freedom, 
goodness-of-fit index (GFI), adjusted goodness-of-fit index 
(AGFI), non-normalized fit index (NNFI), comparative fit 
index (CFI), root mean square error of approximation 
(RMSEA), and standardized root mean square residual 
(SRMSR). All the model-fit indexes exceed their respective 
common acceptance levels suggested by the prior 
literature[30]. Therefore, it can be concluded that the 
measurement model has good fit with the data gathered 

(χ2/df=1.44, GFI=0.932, AGFI=0.881, NNFI=0.982, 
CFI=0.988, RMSEA=0.049 and SRMSR=0.025).  

Construct Conceptual definition Measures Sources 

EC1 Useful contents  

EC 2 Compatibility of contents to personal needs Expectation 

Congruency 

Perception of the 

expectation-performance congruency of 

the system use  EC 3 Ease of use of contents 

DC1 Useful contents  

DC 2 Compatibility of contents to personal needs 
Desire 

Congruency 

Perception of the desire-performance 

congruency of the system use  

DC 3 Ease of use of contents 

AS1 Useful contents  

AS2 Compatibility of contents to personal needs 
Attribute 

Satisfaction 

Satisfaction with each attribute of the 

system 

AS3 Ease of use of contents 

Aladwani et al.[27] 

Torknatzky and Klein 

[28] 

Spreng and Page[21] 

AT1 Interesting  

AT2 Valuable 
Behavioral 

Attitude  

User’s perception of the hedonic and 

utilitarian benefits of the system use 

AT3 Useful 

Crites et al.[29] 

CH1 Variety of use Perceived Current 

Habit 

User’s perception of habitual system 

use 
CH2 Autonomy of use 

Bergeron et al.[12] 
Tompson et al.[11] 

SC1 Hassling effect of switching Perceived 

Switching Cost 

User’s perception of the time and effort 
associated with changing the system SC2 Time and effort 

Jones et al.[14]  

CI1 Continue using Continuance 

Intention 

User’s intention to continue using the 

system CI2 Preference for alternative means 

Bhattacherjee[7]  
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Instrument Validity 

 

The convergent and discriminant validity were assessed for 
construct validity testing. The convergent validity of the 
research instruments is commonly estimated by assessing 
item reliability, construct reliability and average variance 
extracted[31]. For all items except the ease of use, 
reliabilities are higher than the 0.50 cut off value. The ease 
of use as the anchor for expectation-congruency, 
desire-congruency, and attribute-satisfaction (EC3, DC3, 
and AS3) was deleted for further analysis. All constructs 
exceed the recommended level of construct reliability 0.80 
and average variance extracted 0.50[30]. The details of this 
reliability test in Table 2 show that the measures support 
convergent validity.  
 
Table 2 - Reliability and Convergent Validity Test 

Construct Variable 
Item 

Reliability 
Construct 
Reliability 

Average 
Variance  
Extracted 

EC1 0.815 

EC2 0.882 
0.918 0.849 

EC 
EC3 0.376   

DC1 0.830 

DC2 0.884 
0.923 0.857 

DC 

DC3 0.267   

AS1 0.947 

AS2 0.867 
0.997 0.907 

AS 
AS3 0.106   

AT1 0.651 

AT2 0.828 AT  
AT3 0.801 

0.905 0.760 

CH1 0.582 
CH CH2 0.874 

0.842 0.729 

SC1 0.723 
SC 

SC2 0.748 
0.847 0.708 

CI1 0.863 
CI  

CI2 0.686 
0.872 0.774 

EC; expectation-congruency, DC; desire-congruency,  AS; 
attribute satisfaction, AT; attitude, CH: perceived current 
habit, SC; perceived switching cost CI; continuance 
intention. 
 
Table 3 - Discriminant Validity Test 

Construct CH SC DC EC AS AT CI 

CH 1.00        

SC 0.29  1.00       

DC 0.31  0.39  1.00      

EC 0.24  0.31  0.83  1.00     

AS  0.15  0.18  0.53  0.54  1.00    

AT 0.26  0.22  0.52  0.50  0.63  1.00   

CI  0.23  0.50  0.61  0.66  0.36  0.47  1.00 

 

Discriminant validity can be performed by comparing the 
squared correlation between two constructs with their 
average variances extracted. Discriminant validity is 
demonstrated if the average extracted variances of both 
constructs are greater than the squared correlation[30]. The 
final discriminant validity test results show the discriminant 
validities between constructs are good within the criteria. 
The details are shown in Table 3. 
 

 

Structural Model 

 

Data analysis was performed with MLE (Maximum 
Likelihood Estimation) and covariance matrix. As 
summarized in Table 4, all fit indexes exhibited quite good 
fit with data gathered, exceeding or corresponding their 
recommended values commonly suggested by prior 
literature[30]. Explanatory powers of the model are fairly 
good. Most coefficients are significant at 99% level. 
Contrary to our expectation, path coefficients from 
switching cost to attitude, from dual congruency variable to 
switching cost or attitude are not significant even at 90% 
significance level. Data analysis results are summarized in 
Figure 4. 
 
Table 4 - Goodness-of-fit Index 

Goodness-of-fit 
Measure 

Recommended 
Value 

Observed 
Value 

χ
2/df ≤ 3.0 1.879 

GFI ≥ 0.90 0.904 

AGFI ≥ 0.80 0.847 

NNFI ≥ 0.90 0.959 

CFI ≥ 0.90 0.970 

RMSEA ≤ 0.08 0.070 

SRMSR ≤ 0.10 0.046 
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0.005

0.534***

0.072

0.283

0.080

P<0.10 : *

P<0.05 : **

P<0.01 : ***

0.484***

R2=0.694

0.476***

0.042

R2=0.682

R2=0.442

0.261***
0.417*

R2=0.550

0.395**

0.363**

 

Figure 4 –Analysis Results  

 

5. Implications 
 
In terms of continuance of IS use, two paths are worth 
noting among major determinants of continuance intention. 
One follows the perception-attitude-intention link defined 
by the ECT and TRA, while the other follows the current 
habit-control belief-intention link defined by the Triandis’s 
model and TPB. In the former path, the quality perception 
of IS can be defined by dual standards of users. These dual 
perceptions of IS quality are both important in the 
formation of continued use behavior. We can confirm the 
causal relationships between the attitude formation 
processes; i.e., quality perception, specific evaluation, 
behavioral attitude, and behavioral intention. This makes 
clear the relationship between the satisfaction and 
behavioral attitude, which have been used somewhat 
interchangeably or even confusingly in meaning.  
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In the latter path, it is found that the effect of perceived 
current habit on intention is indirect via perceived 
switching cost. The direct effect is not significant partly 
because respondents were mainly involved with 
information search, which can be regarded as the typical 
utilitarian purpose. Users of utilitarian purpose are 
cognitively aroused to evaluate the consequences of their 
behavior. On the contrary, the users of hedonic purpose can 
have less cognitive arousal, which leads to the direct effect 
of current habit on continued behavior. Comparing these 
different mechanisms of usage purposes remains for the 
further research. 
 

6. Conclusions 

 
This research introduced the two dual concepts of prior 
research constructs. One is the quality perception, i.e., 
expectations-congruency and desires-congruency. Another 
is the attitude; i.e., attribute satisfaction and behavioral 
attitude. Inclusion of those new dimensions can enrich the 
contexts of understanding the IS users’ continued usage 
behaviors. Especially, the inclusion of habit as the 
determinant of users’ behaviors, is a new enhancement for 
behavioral research models in the IS field; we take into 
account not only the rational and cognitive aspects of 
human but also the behaviorist theory’s aspect. 
By the inclusion of perceived switching cost instead of 

perceived usefulness widely adopted in the previous studies, 
our continuance model of IS users may be able to help 
further explain the continuance context of usage.  
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